• Childhood maltreatment is associated with an elevated risk for a number of health-related harms including: diabetes, heart disease, depression and other mental health problems per person.
• Assessing the cumulative effect of maltreatment, a moderate dosedependent trend was observed where the greater the number of different forms of childhood maltreatment, the greater the odds of not completing a high school education.
• These study findings highlight the need for trauma-informed interventions to support educational attainment among maltreated young people and evidence-based prevention programmes.
Abstract
While the link between educational attainment and future health and wellness is well understood, little investigation has considered the potential impacts of distinct forms of childhood maltreatment on high school completion. In the present study, the relationship between five categories of childhood maltreatment (physical, emotional, and sexual abuse, and physical and emotional neglect) and completion of high school education were examined using the Childhood Trauma Questionnaire (CTQ). From September 2005 to May 2013, data were collected for the At-Risk Youth Study (ARYS), a cohort of street-involved young people who use illicit drugs in Vancouver, Canada. We used logistic regression to examine the relationship between childhood maltreatment and high school completion, while controlling for a range of potential confounding variables. Specifically, five separate models for each category of maltreatment and two combined models were employed to examine the relative associations between, and cumulative impact of, different forms of childhood maltreatment and educational attainment. Among 974 young people, 737 (76%) reported not completing high school. In separate multivariable analyses physical abuse, emotional abuse, physical neglect, and emotional neglect remained positively and independently associated with an incomplete high school education. In a combined multivariable model with all forms of childhood maltreatment considered together, emotional abuse (adjusted odds ratio = 2.08; 95% confidence interval: 1.51-2.86) was the only form of maltreatment that remained significantly associated with an incomplete high school education. The cumulative impact assessment indicated a moderate dose-dependent trend where the greater the number of different forms of childhood maltreatment the greater the risk of not completing a high school education. These findings point to the need for trauma-informed interventions to improve educational attainment among vulnerable young people, as well as evidence-based prevention programmes, such as the Nurse-Family Partnership, aimed at supporting at-risk families before maltreatment occurs.
Introduction
It is well established that an incomplete secondary education negatively affects both individuals and society as a whole. It has been estimated that the average cost to the American economy per individual who does not complete high school is approximately $240,000 over the life course (Chapman et al. 2011) . Individually, the social and health-related harms associated with an incomplete high school education are numerous and include: elevated rates of heart disease, diabetes, obesity, depression and other mental health problems (Winkleby et al. 1992 , Smith et al. 1998 , Liem et al. 2001 , Everson et al. 2002 ; reliance on social assistance and acute poverty (Beaulieu et al. 2005) ; high-risk of incarceration (Blomberg et al. 2011 , Ewert et al. 2014 ; and teenage pregnancies (Marcotte 2013) . In the past several decades, a growing number of research studies have documented the cognitive and developmental delays associated with childhood maltreatment in relation to education including: lower school readiness, poor school performance and attendance, higher levels of behavioural and social problems (Lansford et al. 2002) , lower IQ and reading ability scores (Perez & Widom 1994) , and lower rates of high school completion (Lansford et al. 2007) . Further, previous studies have begun to unpack the aggregate effect of childhood maltreatment on various health and social outcomes, such as depression and mental health functioning (Wanklyn et al. 2012) , parenting (Bailey et al. 2012) , adult attachment, psychotic symptomatology (van Dam et al. 2014) , substance use, and sexual risk behaviours (Rodgers et al. 2004) . However, to our knowledge, we know of no studies that have sought to address the cumulative or differential impact of distinct forms of childhood maltreatment on high school educational attainment among high-risk young people. As childhood maltreatment is a risk factor for many poor outcomes across the life course, and given the negative consequences of not completing high school, it is imperative to assess the cumulative and differential impacts of various forms of childhood maltreatment on educational attainment to better inform future interventions. As such, the present study was undertaken to assess the impact of maltreatment on high school completion using the Childhood Trauma Questionnaire (CTQ) among street-involved (defined as being homeless, unstably housed or using street-based services) young people who use drugs.
Methods
Data for this cross-sectional study were collected for the At-Risk Youth Study (ARYS) between September 2005 and May 2013 at the baseline study visit. ARYS is a prospective cohort of street-involved young people who use illicit drugs in Vancouver, Canada that has been previously described elsewhere (Wood et al. 2006) ; however, in brief, recruitment was undertaken using snowball sampling with extensive outreach efforts in order to maximise the representativeness of this sample. Outreach efforts include posting study invitation notices at street-based services in Vancouver, connecting with frontline staff at street-based services to encourage study referrals to eligible youth, and regular walkabouts by field office staff (who include formerly street-involved young people) to inform young people on the street about the ARYS study and office location. Young people were eligible for participation if they were between the ages of 14 and 26 at time of enrolment, had used illicit 'hard' drugs in the past 30 days (e.g. crack, cocaine, heroin, or crystal methamphetamine) and provided written informed consent. At baseline and subsequent semi-annual follow-up, participants complete a lengthy interviewer-administered questionnaire and the Providence Healthcare/University of British Columbia Research Ethics Board approved this study.
Our main outcome of interest was those who reported not completing high school due to dropping out or expulsion. The main exposure of interest were the five forms of maltreatment as rendered by the Childhood Trauma Questionnaire (CTQ), which uses 25 items to assess five different forms of childhood maltreatment, specifically, physical, sexual, and emotional abuse and physical and emotional neglect (Bernstein & Fink 1998) . Using a five-point scale, participants provide ratings for statements such as 'When I was growing up I had to wear dirty clothes' and 'I got hit or beaten so badly that it was noticed by someone like a teacher, neighbor, or doctor'. Each scale yields a total score for that type of maltreatment and there are four levels of maltreatment: none (to minimal), low (to moderate), moderate (to severe), and severe (to extreme). As in previous work, we have collapsed the maltreatment levels into two categories, 'none/low' and 'moderate/severe' (Stoltz et al. 2007 , Hadland et al. 2012 . The CTQ has been shown to be valid and reliable when applied to drug using and adolescent populations (Bernstein et al. 2003) . Other variables of interest were chosen based on a known association (Wright et al. 2009 , Lansford et al. 2010 , Helfrich & McWey 2014 , Keuroghlian et al. 2014 or due to their antecedent nature to dropping out of high school and included: gender (female vs. male); ethnicity (white vs. other); sexual orientation (lesbian, gay, bisexual, and transgender vs. heterosexual); first hard drug use before age 18 (< age 18 vs. ≥ age 18); guardian or parent that drank heavily or used illicit drugs (yes vs. no); child welfare system exposure (yes vs. no); having a history of homelessness (ever been homeless vs. no); age at first sexual experience (per year older); and engagement in sex work before age 18 (< age 18 vs. ≥ age 18).
As a first step, Pearson's correlations were estimated between all pairs of childhood maltreatment variables to show the degree of overlap (Pearson's correlation between a pair of dichotomous variables is equivalent to the phi statistic). Next, we compared the characteristics of those who had and had not completed a high school education. Dichotomous variables were analysed using Pearson's chi-square test and the Mann-Whitney test for continuous variables. Next, we fitted a separate multivariable confounding model for each type of the five forms of maltreatment. This approach was based on previous studies that employed a similar method using the CTQ (Stoltz et al. 2007 , Lake et al. 2015 , and in an effort to avoid issues of collinearity between the various measures of maltreatment. To fit each of the five multivariable confounding models, we employed a conservative variable selection approach (Maldonado & Greenland 1993) . Specifically, we included all secondary variables, where P < 0.10 in bivariable analyses, in each of the multivariable models and used a stepwise approach to fit a reduced final model that considered each type of maltreatment. After comparing the value of the coefficient associated with the main independent variable of interest in each of the full models to the value of the coefficient in each of the reduced models, we dropped the secondary variable associated with the smallest relative change. We continued this iterative process until the minimum change exceeded 5%. Remaining variables were considered confounders in each of the five multivariable analyses. Several authors have previously used this technique successfully (Maldonado & Greenland 1993 , Lima & Kopec 2005 , Lima et al. 2007 ). Next, we considered all covariates together, including the five forms of childhood maltreatment into one combined model with the main outcome of interest being reports of high school incompletion and used a backward model selection procedure to identify the final model with the best overall fit as indicated by the lowest AIC value (Akaike 1974) .
Finally, using the same model building protocol and covariates of interest, we built a multivariable model to assess the cumulative impact of multiple forms of childhood maltreatment on high school completion. To do this we created a categorical variable for childhood maltreatment based on the number of different moderate-severe forms of childhood maltreatment that participants reported having experienced in childhood. No maltreatment was defined as the reference category vs. one form, two to three forms, and four to five forms. All statistical analyses were performed using SAS software version 9.3 (SAS, Cary, NC, USA).
Results
Between September 2005 and May 2013, 974 young people were included in this study. The median age was 22 (IQR: 20-24), with 737 (76%) participants who reported not completing high school, including 230 females (31%). Among these young people: 154 (16%) reported experiencing sexual abuse; 272 (28%) reported physical abuse; 475 (49%) reported emotional abuse; 276 (28%) reported physical neglect; and 439 (45%) reported emotional neglect. Additionally, the cumulative frequencies (i.e. young people who experienced multiple forms of abuse) are presented in Table 1 . Table 2 shows the degree of overlap between the five abuse variables using Pearson's correlation. All correlations were significant at P < 0.001. Four of the five maltreatment categories were positively and moderately to strongly correlated with one another (between 0.45 and 0.67). It should be noted that while sexual abuse was also positively correlated, it was the most weakly associated of all variables.
In bivariable analysis, factors associated with high school incompletion included physical abuse, emotional abuse, physical neglect, emotional neglect, first hard drug use before age 18, history of child welfare system exposure, history of homelessness, engagement in sex work before age 18, and age at first sexual experience (all P < 0.10; Table 3 ). After intensive adjustment for a range of confounding variables, the five multivariable confounding analyses (Table 4) Table 5 shows the multivariable results of the combined model for factors associated with an incomplete secondary education. Emotional abuse was the only form of maltreatment that remained independently and significantly associated with not completing a high school education (AOR = 2.08, 95% CI: 1.51-2.86) when all covariates were considered together in a combined model. Table 6 shows the cumulative effect of multiple forms of childhood maltreatment. At the bivariable level, a dose-dependent trend was observed where the greater the number of forms of maltreatment the greater the odds of not completing high school. A moderate dose-dependent trend was observed in multivariable analysis.
Discussion
In our study involving high-risk young people, we found that four of the five forms of childhood maltreatment remained independently associated with not completing high school after adjusting for a range of sociodemographic and other potential antecedent variables. When all covariates were considered together in a combined model, emotional abuse was the only form of childhood maltreatment that remained independently and positively associated with not completing high school education. Lastly, the analysis of the cumulative effect of multiple forms of childhood maltreatment suggests a dose-dependent trend at the bivariable level, and a moderate dosedependent trend in multivariable analysis.
Our study is consistent with previous research that has documented a relationship between various forms of childhood maltreatment, poor school performance and overall lower educational achievement (Perez & Widom 1994 , Lansford et al. 2002 , Jonson-Reid et al. 2004 , Gilbert et al. 2009 ). However, to our knowledge this is the first study to examine the relationship between five forms of childhood maltreatment, as measured by a well-validated questionnaire, and high school incompletion. Our findings that both distinct and cumulative forms of maltreatment are associated with not completing high school demonstrate the debilitating and long-term impact of various forms of child abuse and neglect throughout the life course.
When the five forms of childhood maltreatment were considered together, emotional abuse was the only form of maltreatment that remained significantly associated with an incomplete high school education. Emotional abuse is defined as chronic psychological maltreatment or non-physical aggression, such as yelling, belittling, or terrorising a child (Spertus et al. 2003 , Hornor 2012 . This is of particular importance as emotional maltreatment may be the most prevalent, and yet, understudied form of childhood maltreatment (Egeland 2009 LGBT, lesbian, gay, bisexual or transgender; IR, interquartile range. *Denotes activity ever.
2009, Hornor 2012
). This may be due to the fact that when compared to physical or sexual abuse, emotional maltreatment is more difficult to define and identify, and an erroneous belief persists that residual effects of emotional abuse are not as severe (Egeland 2009 , Yates & Wekerle 2009 , Hornor 2012 ). Long-term maladaptive outcomes associated with emotional abuse include: anxiety, dissociation, depression, suicide, somatic complaints, difficulties with interpersonal relationships and elevated PTSD symptomatology (Spertus et al. 2003 , Wright et al. 2009 , Hornor 2012 . Together with previous research, this study's findings that distinct forms of childhood maltreatment have a deleterious impact on educational attainment demonstrate a critical need for trauma-informed interventions to support vulnerable young people. Trauma-informed care is predicated on establishing a safe environment, building positive and healthy human connections, and managing emotions and impulses in maltreated young people (Bath 2008 ). The Cognitive Behavioral Intervention for Trauma in Schools is an example of a trauma-informed, evidencebased intervention that has been shown to improve student mental health, psychosocial functioning and school performance , Wong 2006 , Jaycox et al. 2012 . Developing and implementing 'trauma-informed systems' that can adequately support the behavioural consequences of maltreated young people throughout the life course is imperative for future research (Sanchez & Kelly 2015) .
Interventions to prevent child maltreatment are also required. Multiple randomised control trials have found that the Nurse-Family Partnership is an effective evidence-based intervention that supports at-risk mothers and prevents specific forms of childhood maltreatment, namely physical abuse and neglect (Olds 2006 , MacMillan et al. 2009 , Olds et al. 2014 . In the Nurse-Family Partnership model a nurse is placed with first-time, low income mothers and provides pre-and postnatal support that tapers off when the child is two years old (MacMillan et al. 2009 ). The Early Start programme is another example of an evidence-based intervention; one that utilises intensive home-visitations to support vulnerable families and has been shown to result in improved child health and diminished injuries, indicators of child Table 5 Combined multivariable model of factors associated with not completing a high school education (n = 974)
Characteristic
Adjusted odds ratio (95% CI)
Emotional abuse 2.1 (1.5-2.9) Age at first hard drug use (≤18) 2.2 (1.5-3.3) Child welfare system 1.6 (1.1-2.1) History of homelessness 2.1 (1.4-3.3) Age at first sexual experience 0.9 (0.9-1.0) CI, confidence interval. One form of maltreatment* 2.2 (1.5-3.5) 2.3 (1.5-3.6) Two to three forms of maltreatment* 2.6 (1.8-3.7) 2.2 (1.5-3.2)
Four to five forms of maltreatment* 3.5 (2.1-5.9) 2.7 (1.6-4.6)
Age at first hard drug use 2.8 (1.9-4.0) 2.3 (1.6-3.4) Child welfare system 1.9 (1.4-2.5) 1.4 (1.0-2.0) History of homelessness 2.9 (1.9-4.5) 2.1 (1.3-3.2) Age at first sexual experience 0.9 (0.9-1.0) 0.9 (0.9-1.0) CI, confidence interval. *No maltreatment was the reference category. 2.4 (1.5-3.7) 2.4 (1.6-3.8) 2.5 (1.6-3.9) 2.2 (1.4-3.5) 2.4 (1.6-3.7) Sex work (≤18 years old vs. >18)
1.6 (0.8-3.2) 1.8 (0.9-3.5) -1.7 (0.9-3.2) -Age at first sexual experience (per year older) -0.9 (0.9-1.0) ---*Denotes activities ever.
neglect and abuse (Fergusson et al. 2005 , MacMillan et al. 2009 ). Unfortunately, there are currently no known evidence-based interventions to prevent emotional abuse among young people (MacMillan et al. 2009 ). As such, further research in this area is particularly warranted. This study has several limitations. First, as with all community-recruited research cohorts, the ARYS cohort is not a random sample and therefore may not generalise to other populations of young people who have experienced childhood maltreatment, particularly those who are not street-involved or do not engage in illicit substance use. Further, our data cannot determine the exact timeline of when maltreatment occurred and therefore may not be able to ascertain the relative and differential impacts that childhood maltreatment has on an individual. Second, data were collected using selfreported interviews and is thus vulnerable to response bias. In particular, we may have underestimated some sensitive experiences, such as childhood maltreatment. However, we feel that the use of a well-established measure of childhood trauma helped mitigate this potential problem (Bernstein et al. 2003) . Lastly, although we have taken statistical measures to assess collinearity between the five separate models of childhood maltreatment and high school incompletion, we acknowledge that these distinct forms of maltreatment often co-exist and therefore may not be adequately controlled for in the present study.
In summary we found that four of the five childhood maltreatment forms -physical abuse, emotional abuse, physical neglect, and emotional neglect -were independently associated with an incomplete high school education, despite adjustment for a range of potential confounding variables. Further, when all forms of maltreatment were considered in a combined model, emotional abuse was the only form of childhood maltreatment that remained independently associated with not completing a secondary education. Study findings point to the need for trauma-informed interventions to support vulnerable young people with a history of maltreatment through their education, as well as, programmes that support at-risk parents to prevent maltreatment before it occurs.
